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(54) NITRIDE SEMICONDUCTOR LASER ELEMENT 

PROBLEMTO BE SOLVED: To oscillate a laser beam having a 
single NFP/FFP at a low threshold in a single mode for a long tame. 
SOLUTION' A p-side clad layer 18 is composed of a supeHatt.ee 
S a ntide semiconductor teyer contg. at least Al wrth a ndge 
siipe formed on a part or entire part of the layer 18^ At least one 
end width of the ridge stripe is formed narrow towar 4*™°™™ 
plane to make the horizontal transverse mode s.ngle. The total 
thickness of an n-side clad layer 13 composed of a supeHattace .s 
set for 0.5 urn or more and the mean Al composition of the clad 
fayer 1 3 in percent is set so that the product of th,s composrt.on (%) 
and total thickness (urn) of the clad layer 13 is 4.4 or mere, thereby 
making the vertical transverse mode single. 
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[0 0 11] Sbl-Sfc**^©^— ifSm-B^t, 

±, 1. 0 M m^T<o«Sffll-foS- t t*. 
[0 0 12] 

^-l(75Bgl?* J 1 0 0*^* hn-i»£lTt?. 3>l- 
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fflBScli. eiT©i9 4SW*^*«>5t roti " 5 ' * 
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SrifcgStf*:: k#a*U\ 0. 5«rS*.?>^ 
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»"Crit*^*. ^V>XTMA60^^±*x TVK-^G 
a N * 9 ft 4 £ 2 5 *y ho -J>0>BIP "C 
&BfP0. 6 tf miZ)iftf8i:9ftSpl^ 
7y Kll 8fcfiS«£-£S. :o P 1^7yKit)Al 

£ 0 ft*5, p«^? KBV>4< A 1 «r« 

*- tfftft *a<b»¥*fcS Sr«i UfcBtt^-Cff K t 

[0 0 3 6] ::t, ^7yKIt»t^fc=Tfis» 
fllUMM KSl 4, fctfeBl 5, pH^y^ll 6, 

Akftbftv^tt, Sfct^ft^J;?^ *5yKB*» 

tlc£oT^^-KKft5&£a 5 fc£* 
*rnB©*?*HB<0B»«*<l^ A1WW 
«r*#<1-5wi:U:J:9. BilrMMW** *Tft<r>% 
W7v KB^» u * iU 

«>, *BWOn«^5yKB2:«>B»fc*^-C, = Trt 

K#»£Uft^* 5 H-rsfc«>^ff * LV>J?£ b u 
rti, 2 o o*y?x hB-AKi, i. o/im^Ts 
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m, ftta*U<tt0. 1 Mm-0. 5^mO«iffllcOT 
S-f6ck^a^uv\ 2 0 0*y#* hn-A<t 9 
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f6)icfc6. *fcl- 0#imJ:9l>*v^^A^*-Kfc 
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[0 0 3 9] 7^-!)^8, {r*-^«:E£SB*>& 

18£, pWr; Kll 7fl)-»i:^^^^ 
X, BBi. RtMB2fc*1"J: 54»«©y 

a>*Y OMmtcK^U 

BftfcSOOMmfcRei-* I/-' WW* 

[0 0 4 0] y 7^ h9^^*r»*1"SB% * 

[0 0 4 1] RI E 

[0 0 4 2] SCp^^^il^i 1 7 ^ftSfcffi 
Icn i fcAuJ:946p«120«r^h9-f^«fc»« 

Lfcfc* B3fc*+*3fcP**2 0fc* n€@22t 
oKlcSto Lfcafls*¥**B©*ffifc S i 02 J: t) ft 
3*»JfcU :olHi23fe*Ltp«l 
2 0 fc«ft»fc«*Lfcp/<y 1 
P /<y K««ttpl«»-«^S*«:»«li"«>. 
[0 0 4 3] 0Lh©*5fcL-C. n««i:p««i:fe^ 

fe/<-*fc*BU JMBWWBfrfWH-*. 4WB 
ffi^s iOifcT iOiJ:9ft5«***BR«:^«^ 
ftaic P «ffil-¥tfft*^-C, /<-WBUi/-f* 

[0 0 4 4] -ow-fSi^&fc-hV^UiRfiU 
— lfBB*K*fcfcw%, ^aiw*3V>xa«E«««r^ 



4Mfl¥l 1-18 6 6 5 9 
12 

fcBl/C*. »**Jpn. J. Appl.Phys. Vol. 36(1997) 

[0 0 4 5] »««2]»«1^^ 
9 K113t*ft*«»:, S i K-^nBA I0.20 
Gao.80N25^ ha-Afc, T > K— 7G a N 

25ty^bn^aiU HUl- 0 n m«>tt* 
«9«n««y KB 1 3 *****6«UiH«fc 

«^io. o%-e*>*<*re, *<oHWi:0>W*i 
0. 0T?fc^o iOW-irB^fclMiBi^* 1 *"*^ 

[0 0 4 6] [«MI3]*«llfc»V^ n<81*7 
yKBl3tr****a«^ S i K-^nSAlo.lo 
Gao.8oN25*^*b*-^> 7I/K-7G«N 
25*^*Kn**»SU WBB0. 7*m<D&* 
«9ft5nW9y KBl 3«r*ft$*S»ttH»«- 
LTU-ifB^«r^B^ nW9yFlttAlW 
ttft#l. 0%-CfcS^ 7- o-e 

[0 0 4 7] Ki«4]X*«lWt, n1Kj*7 
y FBI 3*d»S**W^ SiK-7nfflAlo.il 

25t^h^^i^ «RW0. 8Mm*>«* 
*± 9 ft 5 7 7 KB 1 3 t*ft**6BttPMifc 
LT Ufc. nW^yKittMW 
a«*«6. 0%TNfca<&"C* 4. 8t 

9, Jpn. J. Appl.Phys. Vol. 36(1997) tB«tfct>«>fc 
fc«UX, B«#8%K±*TU *#tt 3 OfcSLhfl 

[00481 [««5]»«HW^ n ^* 7 
yKBl8tr*»*<6«^ Si K-7nSAlo.o7 
Gio.nNl2 6*^hB-At« T5/K-7G. 

* 7* Kites aiWW*3. 5%-c*>6*>** * 

[0 0 4 9] [Ml«6] ltll»llfc*JV^ *b7^ 

+j:5ft»*ti-ft. »u H6Ki*5v^ mm*m<o 

[0 0 5 0] 

W*-K. ££**~K#fcVV^*-K^lb*i 
50 *. LH^-f*»t*yH«t»-** B,: * 



30 



40 
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13 

T-^^»LTt>, v-v^/^-K-C, *JU*4flMW>i'' 

[El l ] ^-*«^«>«** 
[02] Hirou-iFISR-fcy yi>±»*>fcJlfc¥ffi 

Elo 

[0 4] D h?^7©»«*r*1~ 5 l t iEBI. 
[06] ttW^VkZ^—f Y7<<7 

[07] *»Wlw«6U-1f*^«>y r^^7^ 



II] 



«BR¥1 1- 1 8 6 6 5 9 



74 



70 



20 



[El 8 ] u— 1f #-?-«>IIHttr wrtlSCIIriEBI, 

[flF^o&iH] 

1 . • • AWES 

2 • • • G a NTifeS 

3 • • • «»SS 
4 • • • 

1 1 • • • nl^y^ri 
12- • • * 7 y*B6Jtl 
1 3 • • • nliJ£ y V Kg 
14-— nAUMM* KS 
1 5 • • • ftttS 
16 • • ' p^^r-V y^Jl 
1 7 • • • pffl!l*^ Kl 
1 8 • * • p<S!l^7y KH 

1 9 • • • ptl^^ VM 

2 0 • • * P 

2 1 • • • p /< v Kl 
2 2 • • • nt 
2 3 • • 




[02] 




if 
it 



[03] 



22:n«S 




» stiff 



[04] 




[H5] 



£13 Si 
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